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doi:10.1016/j.fjs.2011.08.008Summary Background/Introduction: The da Vinci robotic surgical system was developed to
overcome the limitations of conventional laparoscopic surgery.
Purpose/Aims: We retrospectively reviewed our experience in performing robot-assisted lapa-
roscopic hernioplasty (RALH) during robot-assisted laparoscopic radical prostatectomy (RALP)
based on a single surgeon’s experience.
Methods: From December 2005 to December 2008, a total of 100 patients with prostate cancer
underwent RALPs by a single surgeon. We retrospectively reviewed the medical records and
analyzed the patients’ ages, body mass indices (BMI), levels of prostate-specific antigen, the
biopsy percentage, the Gleason score and clinical stages of the biopsy specimens in 11 patients
who had a RALP and a RALH simultaneously. The diagnosis of preoperative inguinal hernia (IH)
was based on the results of a clinical physical examination, abdominal computed tomography
or magnetic resonance imaging. The postoperative IHs were detected by the appearance of
a protruding mass in the inguinal area on coughing, which was noticed during a physical exam-
ination. The total operative time, blood loss, type of the hernia, postoperative hospital stay,
and the incidence of an IH after a RALP were evaluated.
Results: Of the 100 patients, 89 (89%) received a RALP only, 11 underwent a RALP and a RALH
simultaneously, 7% had a preoperative IH and 4% had a subclinical IH, which were found during
operations. Three patients (3%) developed an IH during follow-up. There were no significant
differences between the RALP group and RALP combined with the RALH group in terms ofUrology, Department of Surgery, Taichung Veterans General Hospital, Number 160, Section 3,
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142 J.C.-H. Wu et al.age, BMI, tumor stage, and operative time. Blood loss and the time required for urethrovesical
anastomosis were significantly higher in the subclinical IH group than in the preoperative IH
group.
Conclusions: The incidence of an IH after a RALP was 3% with a mean follow-up of
32.42  11.76 months in this study. Subclinical IHs were relatively easier to notice during
a RALP because of a high degree of pneumoperitoneum, the realistic 3D imaging and the steady
view of the da Vinci robotic system. Thus, such a robotic procedure can be regarded to facil-
itate a more precise detection of occult IHs during a RALP, and it possibly decreases the inci-
dence of IHs after a RALP.
Copyright ª 2011, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Since prostate-specific antigen (PSA) screening started
in the 1980s, there has been a significant increase in
the detection of prostate cancer in Taiwan. For clinically
localized prostate cancer, radical prostatectomy (RP)
remains the “gold standard” treatment. However, according
to a literature review, patients undergoing radical retro-
pubic prostatectomy (RRP) have increased risks of devel-
oping a postoperative inguinal hernia (IH); the incidence is
from 12.4% to 23.9%, depending on the institute’s experi-
ence.1,2 Most IHs occur between 6 months and 24 months
postoperatively.1e5
Today, robot-assisted laparoscopic radical prostatectomy
(RALP) is the fastest growing and the most state-of-the-art
procedure for the treatment of prostate cancer, worldwide.
Recently, Finley et al reported that the concurrent repair of
IHs during transperitoneal RALP using a prosthetic mesh is
technically feasible and effective, without increased
complications or morbidity.3,5 The present study aims to
present the experience of IHs in RALPs among 100 consec-
utive patients with localized prostate cancer.
2. Methods
2.1. Patients
From December 2005 to December 2008, a total of 100
consecutive patients underwent a RALP by the same
surgeon using the da Vinci robot (Intuitive Surgical, Inc.,
Sunnyvale, CA, USA); we retrospectively reviewed the
medical records. Preoperative IHs were diagnosed during
a clinical physical examination via abdominal computed
tomography (CT) or magnetic resonance imaging (MRI). The
postoperative IHs were detected by the appearance of
a protruding mass in the inguinal area when the patients’
coughed, which was detected during a physical examina-
tion. Eleven patients (11%) had unilateral IHs and under-
went a concurrent robot-assisted laparoscopic hernioplasty
(RALH) during a RALP. Seven patients (7%) were diagnosed
to have a unilateral IH before a RALP (Group 1), and four
patients (4%) had a subclinical IH which was found during
a RALP (Group 2). Four patients (36.4%) had a hernia on the
left side, whereas seven (63.6%) had one on the right. We
compared these two groups in terms of the patients’
ages, body mass indices (BMI), levels of PSA, the biopsypercentage, the Gleason score and clinical stages of biopsy
specimens. The perioperative parameters tested included
total operative time, blood loss, type of hernia and post-
operative hospital stay. We also evaluated the incidence of
IHs after a RALP.
2.2. Operative methods
All the patients were accessed transperitoneally with the
patient in a steep Trendelenburg position. After the
completion of a RALP and pelvic lymph node dissection, we
routinely checked both inguinal areas with pneumo-
peritoneum increased up to 20 mmHg for easier detection
of clinical as well as subclinical IH. If an IH was found, we
then performed a RALH by a simple suture of the hernia sac
without positioning the mesh in the small defect. A Marlex
mesh position was necessary for symptomatic hernias or
large defects.
2.3. Statistical analysis
All results were expressed as median  standard deviation.
The ManneWhitney test was performed for statistical
analysis in this study. A p value <0.05 was considered
statistically significant.
3. Results
There were a total of 100 consecutive patients with pros-
tate cancer who underwent a RALP with a median follow-up
period of 32.42  11.76 months. Eighty-nine of the patients
underwent a RALP only and 11 patients with a unilateral IH
underwent a RALP plus a RALH (Table 1). The mean patient
age was 66.0  3.7 years in Group 1, and 62.3  7.2 years in
Group 2. The mean BMI was 24.3  2.8 in Group 1, and
24.1  3.3 in Group 2. The mean PSA was 8.1  2.7 ng/mL in
Group 1, and 10.0  4.2 ng/mL in Group 2. The mean biopsy
Gleason score was 7.1  1.4 in Group 1, and 5.8  1.3 in
Group 2. As for the clinical stage, two patients were in T2,
and five patients were in T3 in Group 1; however, all the
four patients in Group 2 were in T2 (Table 2). The ure-
throvesical anastomosis time was 24.0  7.6 minutes in
Group 1, and 47.5  5.0 minutes in Group 2 (p < 0.01).
Blood loss was 97.1  72.0 mL in Group 1, and 237.5  103.1
mL in Group 2 (p < 0.05). A Foley catheter was left in place
for 7.3  0.9 days in Group 1, and 7.0  0.8 days in Group 2.
Table 1 Patient characteristics
Characteristics Overall RALP only RALP & RALH
Patients (n) 100 89 11
Age (y) 63.9  6.0 63.7  6.3 64.5  5.4
BMI (kg/m2) 24.3  2.6 24.4  2.2 24.2  2.8
Postop. IH (n) 3 3 0
Hernia side
Left 1 1 e
Right 2 2 e
Hernia type
Direct 1 1 e
Indirect 2 2 e
BMI Z body mass index; IH Z inguinal hernia; RALH Z robot-
assisted laparoscopic hernioplasty; RALP Z robot-assisted
laparoscopic radical prostatectomy.
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1, and 3.5  0.4 days in Group 2. There were no peri-
operative complications in these 11 patients and there
were no injuries related to the use of the robot or robot
malfunction. Three patients (3%) developed IH during the
follow-up of 4, 5 and 8 months. Two patients were in T1c,
one patient was in T2a, the hernia in two of the patients
was of the indirect type, and in the other patient it was of
the direct type. These pertinent data on the patients are
summarized in Tables 1 and 3.
4. Discussion
Nowadays, there are three main types of radical prosta-
tectomy for the treatment of clinically localized prostate
cancer, including RRP, laparoscopic radical prostatectomy
(LRP) and RALP. However, patients undergoing an RP are at
risk for development/worsening of IH.6e8 Lughezzani et al




Patients (n) 11 7
Age (y) 64.5  5.4 66.
BMI (kg/m2) 24.2  2.8 24.
ASA, I/II/III 3/6/2 1/6
PSA (ng/mL) 8.8  3.3 8.1
Biopsy percentage 20.4  17.1 21.
Biopsy Gleason score 6.6  1.4 7.1
2e4 (n) 1 0
5e7 (n) 8 5
8e10 (n) 2 2
Clinical stage (n) 11 7
T1 (n) 0 0
T2 (n) 6 2
T3 (n) 5 5
ASA Z The American Society of Anesthesiologists classification; BMI
PSA Z prostate-specific antigen.cancer, 6422 treated with an RP and 4685 men with
external beam radiotherapy (EBRT), between 1990 and
2000. They found that RP was predisposed to a 2.3-fold
higher risk of IH repair than EBRT (p < 0.001).9 Koie et al
compared the incidence rates of IHs between conventional
RRP and endoscope-assisted mini-laparotomy retropubic
radical prostatectomy (mini-lap RRP), a total of 347
consecutive cases with localized prostate cancer. Seventy-
five cases were treated with a conventional RRP and 272
cases with a mini-lap RRP. The mini-lap RRPs were carried
out with a 6-cm median incision. They found that post-
operative IHs were observed in 29 cases (38.7%) in the
conventional RRP group and in eight cases (2.9%) in the
mini-RRP group during the mean follow-up period of 26.1
months. They concluded that IHs were less frequent after
a mini-lap RRP than after a conventional RRP.10
In contrast to the RRP, the abdominal cavity was not
entered in a radical perineal prostatectomy (RPP), so it
seems reasonable to assume that the risk of developing an
IH postoperatively would not be increased. In the series of
Matsubara et al, the incidence of IHs after an RPP was 1.8%
(5 of 285) with a median follow-up time of 43 months,
whereas the incidence of IHs after RRP was 10.3% (32 of
311) with a median follow-up of 36 months (p Z 0.0001).
The cumulative IH-free rate was significantly higher after
an RPP than after an RRP (p Z 0.0001).11
Abe et al reported that the incidence of postoperative
IHs was 14.0% in LRPs.12 It was greater with the extraper-
itoneal approach than with the transperitoneal approach.13
Stranne et al reported a total of 1411 consecutive patients
who underwent an RRP or a RALP. The study showed that
the KaplaneMeier cumulative risk of IH development at 48
months was 12.2%, 5.8%, and 2.6% for the RRP, the RALP,
and the control group, respectively. They observed a lower
incidence of postoperative IHs after a RALP than after an
RRP.14 In our present study, three patients (3%) developed
a new IH among the 100 post-RALP cases during follow-up,






0  3.7 62.3  7.2 NS
3  2.8 24.1  3.3 NS
/0 2/0/2 <0.05
 2.7 10.0  4.2 NS
8  20.5 18.0  10.9 NS








Z body mass index; IH Z inguinal hernia; NS Z not significant;
Table 3 Perioperative parameters







Operative time (h) 2.9  0.6 3.0  0.4 NS
BPLND 7/7 (100%) 3/4 (75.0%) NS
Anastomosis time
(min)
24.0  7.6 47.5  5.0 <0.01*
Blood loss (mL) 97.1  72.0 237.5  103.1 <0.05*
Hernia side
Left 2 2 NS
Right 5 2
Hernia type
Direct 4 2 NS
Indirect 3 2
Mesh position (n) 3 2 NS
Hernioplasty time
(min)
8.9  4.3 8.8  3.9 NS
Simple suture 6.0  2.2 5.5  0.7
Mesh position 12.1  3.7 12.0  1.4
Foley catheter (d) 7.3  0.9 7.0  0.8 NS
Postop. stay (d) 3.3  0.8 3.5  0.4 NS
Tumor volume (mL) 12.4  13.0 9.8  9.9 NS
Tumor percentage 31.4  25.6 27.5  24.0 NS
Postop. follow-up
(mo)
16.4  9.0 19.8  16.1 NS
*Two cases in Group 2 were early cases in learning curve.
BPLND Z bilateral pelvic lymph node dissection; IH Z inguinal
hernia; NS Z not significant.
144 J.C.-H. Wu et al.4 months, one at 5 months, and the other one at 8 months).
Further evaluation is needed for the long-term outcome.
Preoperative diagnosis of IHs is made on limited occa-
sions. In the clinical trial performed by Fitzgibbons et al,
over 40% of the study population had a hernia diagnosis
based on being palpable during impulses such as cough-
ing.15 A preoperative abdominal CT scan might identify
subclinical IHs but the test lacks sensitivity and is inferior to
a simple physical examination. Fukuta et al identified 20.4%
of subclinical IHs on the preoperative CT images.16 One
explanation for the poor sensitivity of CT imaging is that the
study is performed with the patient in the supine position
and without a Valsalva maneuver. It is probable that
abdominal CT imaging of the inguinal area during a Valsalva
maneuver could greatly improve the utility of CT scanning
for detecting subclinical IHs. Marien et al evaluated the role
of MRI and up-standing ultrasonography (USUS) for the
detection of IHs before an RRP. They found that USUS was
the most sensitive method for the detection of IHs. They
also recommend that all men undergoing an RRP should be
evaluated for IHs via physical examination and at least one
imaging method, and that IHs be repaired at the time of the
RRP.17 Lepor et al performed a careful physical examination
before an RP to identify subclinical IHs, so that they could
be repaired during the RP, thereby avoiding a second
anesthetic and postoperative recovery.18
Because the CT scan lacks sensitivity, many of the
patients with prostate cancer had preoperative occult IHs.Watson et al reported that about 13% of subclinical IHs were
found during a laparoscopic procedure.19 Finley et al per-
formed concurrent RALHs in 80 patients with various types
of IHs during 837 consecutive patients who underwent
a RALP, and they found 38 patients with subclinical IHs,
with an incidence of 4.5% in their series. They concluded
that inguinal herniorrhaphy done concurrently at the time
of a RALP is safe.3
In our series, four patients (4%) who had normal preop-
erative CT scans were found to have an IH during a RALP.
These findings may possibly be explained by the high
pressure in the peritoneum with the advantages of the
realistic 3D imaging via the da Vinci robotic system. Thus, it
was shown to facilitate a more precise detection of occult
IHs during a RALP and to decrease the incidence of IHs
during a post-RALP than post-RRP or post-LRP. Another
reason may be the more precise dissection of the abdom-
inal wall and transversalis fascia during a RALP than during
RRP and LRP.
The cause of IHs after an RP is probably multifactorial,
with one or more factors applying in any particular case.
Anatomically, all hernias in the groin develop from the
myopectineal orifice. This site is defined superiorly by the
internal oblique and transversus abdominis muscles, later-
ally by the iliopsoas muscle, medially by the rectus muscle,
and inferiorly by the pectineal line of the pubis. The orifice
is traversed by the spermatic cord and femoral vessels and
sealed on its inner surface by the transversalis fascia. The
results of the study by Ichioka et al suggest that a subclin-
ical weakness of the myopectineal orifice may result in
a postoperative clinical hernia.20 In their study, the inci-
dence of IHs was significantly greater in the RP group, fol-
lowed by the pelvic lymph node dissection group, and total
cystectomy group, indicating that some surgical factors are
related to the risk of hernia formation after an RP. Exposure
of the external iliac vein during an RP might be such
a factor and this procedure often exposes the myopectineal
orifice. During this process, the myopectineal orifice may
be injured and be more susceptible to herniation.
Furthermore, the vas deferens may be cut and may have
been retracted during any of the RP procedures, also
weakening the point of entrance of the vas deferens into
the abdominal wall. A prolonged use of the retractor might
further damage the fascia, leading to a greater incidence of
postoperative IHs after an RP. Several reports have sug-
gested that injury to the abdominal wall structures caused
by surgical procedures may trigger subclinical IHs that are
present before surgery to develop into clinically apparent,
bulging ones.1,8,20,21
Some groups have reported a history of smoking, having
a BMI of less than 23 kg/m2, previous unilateral inguinal
hernioplasty, postoperative anastomotic stricture, and
prolonged use of self-retaining retractor during operation
as risk factors of post-RP IH formation.1,8,20,21 However,
Abe et al reported that the previous IH history, urethral
structure, blood loss and operative time failed to identify
any potential risk factors between patients with or without
a postoperative IH in the RRP and LRP groups.12 Factors
such as coughing, bladder outlet obstruction, constipation,
pregnancy and heavy lifting are causes of raised intra-
abdominal pressure and may cause an existing small and
unnoticed IH to expand and become more obvious.22,23
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Group 2 than in Group 1. The first possible explanation may
be that the number of patients was limited, and second,
that two cases in Group 2 were managed in the early stage
of the learning curve. Another reason may be that we
performed posterior reconstruction for three cases in Group
1, and for only two cases in Group 2.
In this series, we also found that a simple suture was
enough in subclinical IHs with a small internal inguinal ring.
However, positioning of the mesh was needed in symp-
tomatic IHs or in patients with large defects. The extra
operative time was less than 15 minutes for inguinal repair
during a RALP, especially in patients with a subclinical IH.
Sun et al followed-up 5478 men, post-RRP, for the outcome
of the IH repair rates. They reported that the IH repair rates
at 1, 2, 5 and 10 years after their RP were 4.4%, 6.7%, 11.7%
and 17.1%, respectively.24
In the light of our present experience, the incidence of
IHs after a RALP is lower than RRPs in our institute (3% vs.
12.4%). The follow-up periods in this study were similar for
both groups (32.42  11.76 months for the RALP group, and
35.06  18.23 months for the RRP group, p Z 0.772). This
phenomenon can be explained in three ways. First, it is
easier to detect an occult IH under high pressure of the
peritoneal cavity during a RALP than during an RRP. Second,
the realistic 3D imaging and steady view of the da Vinci
robotic system are more helpful for the surgeon to inspect
small inguinal defects with LRPs. Third, the precise
dissection of lesser muscle injuries during a RALP decreases
the incidence of IH formation. It is concluded that routine
RALHs for occult IHs during a RALP are safe with minimum
extra operative time.
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